N 
regarded mainly as a curiosity, of interest to many, but 
limited in practical use, However, over the years, ie was 
put to work in pesrography and alla fields, Tn more 
recent yeas, a wide variety of applications have been de- 
veloped, until now the polariing microscope is considered 
glass and textile 

chemistry, biology, míneralogy, metallurgy, 


ts evolutionary period, polarized lighe microscopy was 


indispensable in many fields including 


sing microscope, à need atose for a diversity of models 
Keeping, pace with this trend, through che yeses AO has. 
designed polarizing. microscopes keyed to specifi tasks 
Today, because of this foresighs, AO manufacturers che 
most complete line of polarizing microscopes, 36 models. 


THE POLARIZING MICROSCOPE 

The polariting. microscope is primarily an optical meas 
uring instrument, rather than a medium for the magnifica- 
tion and detailed visual examination oÉ specimens. Te is 
essential in the study and measurement of certain optical 
properties which have peoven dificult or impossible to 
achieve by other means. Since he polarizing microscope is 
a measuring instrument, such points as optical centration, 


the absence of strain in optical components, smooth stage 
rotation, and che like, assume major importance 

As its name suggests, the polarizing microscope's polar. 
izer and analyzer are its basic components. Tm 
carly, instruments, these elements, were. com. 
posed of natural crystalline materials such as 
touemaline and calcite, cut in the form of erys. 
tal prisms. The most common forms were the 
Nicols, the Glans:Thompson, and the Ahrens 
prisma. Today, the Alrens peism is probably 
the most favored because it gives the largest 
field of view, while caleite has proven to be 
the most desirable natural erystalline material 
for this purpose. 
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SYNTHETIC POLARIZING FILTERS 


By 1946, the development of symthetic polarizing filter 
matecials had progressed to the poine where chey compared 
favorably with matural crystal polarizing peisms. AO pio- 
necred in the successful adaptation of this material for use 
in quality polarizing, microscopes. Significant cost reduc 
tioos have been made posible by its use, The synthetic 
polarizing filter has been found to resist vapor and fume 
concentrations of Iaboratory reagents beyond those which 
she user is able to toleate, and is unafected by temperatures 
im excess of climate variations. When the symthetic ma 
tecial is used, ahe full normal feld of the microscope is 
unimpaired, wiereas even the Alrens prism does offer some 
restricrion. The shorter lengah oÉ the synthetic analyzer and 
polarizer and the climination of several airglass surfaces 
alo result in a reduction of stray light a 


in image contrast 


STRAIN-FREE OPTICS 


Optical elements which are placed becween the polar 
izer and analyzer of the polarizing microscope must be free 
from strain, insof TÊ this condition is not 
me, the Jens el 
passing ehrough them not unhike 
is “active” in polarized light 


as possible 
ments shemselves produce effects on the 
a specimen which 


prical elements of AO Spencer Polarizing 
ding objectives, are specially mounted to 
ecdom from strain, it should be noted that the 
Th 
the intensity of illumina. 


Microscopes, inc 


which can be detected is related 


tiom. In addition, normally strain-free optics can develop 
strain under extreme temperature conditions, rapid tem 
perature changes, or shock. Care should be taken to avoid 


such strain-inducing, conditions to assure best performance 


n these components 


ORTHOSCOPIC AND CONOSCOPIC OBSERVATION 


In polarized light microscopy, the instrument is used in 
two ways. The first is in the observation of the specimen 
imen produced by 

e referred to as 
ference colors and the method of observation is known 


itself and the apparent color of the s 


its effect on polarized light. The colors 


as orthoscopic. For this type of work, the condenser must 
produce parallel bundles of light. The second type of ob- 
servation is termed conoscopic and involves the use of a 
Bertrand lens, or some other technique for studying the 
lighe patterns formed by a concentrated, highly convergent 

hcough the specimen berween crossed 
The patterns, seem in the back lens. 
aperture of the objective, are called interference figure 


beam of light passim 


polarizer and analyzer 


MODEIS P45 and 44AV 

Among the extensive range of AO Polarizing Microscopes 
there ave two, the No. P45 and the No. 44AV, which war 
rant special mention. The No. P45, AO's lowest cost polar 
izing, microscope, is a simplifed type which features an 


encellent builtin illuminator. Te is particularly suitable for 
educational purposes and laboratory work of a routine 
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SPIRAL FOCUSING 
RING FOR AMICI- 
BERTRANO LENS 


COARSE FOCUSING 
ADJUSTMENT 


BODY TUBE 


MICROMETER-TYPE 
FINE ADJUSTMENT 


Ce 


QUICK CHANGE 
NOSEPIECE 


eee 
CENTERING RING 


ARM 


BALL SEARING 
REVOLVING STAGE 


INCLINATION JOINT 


FORK-TYPE SUSSTAGE 
MOUNTING 


nature, The No, 44AV, designed for the examination of 
opaque specimens, is supplied with a vertical iluminator 
and am attachable illuminating unit. Short mount strain- 
free objectives are used with this instrument to provide 
maximum efficiency with refected light. 


AO OFFERS MANY FEATURES 


AI models of, AO Polarizing Microscopes are available 
with polarising filter elements. The more advanced models, 
Nos. 37, 39, 40, and 41, are also available with calcite 
prism polarizing elements 

AI substage polavizers have complete 360 degree rotation 
with graduated scale and detent in the zero position. AO 
provides a specially ftted bearing to achieve this action. 
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COMPENSATING LENS. 


ORJECTIVE LENSES. 


SWING: OUT UPPER 
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CONDENSER 


LOWER FIXED] 


N UPPER IRIS. 
T> DIAPHRAGM 

“— PROTECTING PLATES 

AHRENS POLARIZER 


— EMIRRR 


LOWER IRIS 
— DIAPHRAGM 


Body tube analyzers are available with either rotatable or 
non-totatable mounts on all models, 


CONDENSERS 


Because polarizing microscopes must furnish illumination 
for both orthoscopic and conoscopic observations, the con- 
denser is somewhat diferent from those used on biological. 
type microscopes, Convenient change from parallel to con- 
vergene light s achieved by a svingrout top condenser uni, 
“with parallel light bunáles being obtained when the top 
unit is out of che optical system. 

Condensers are equipped with an ris diaphragm between 
the lower fixed condensing lens and the top unit. Research 
microscope models also have a lower iris diaphragm as 
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Polarizing Microncope condensers, Standord at ef escarh at right. 


standard equipmen, while an accessory lower iris is avail. 
able at additional cost on other models. The function of 
the iris diapbragms varies with the type of observation em- 
ployed, and therefore, with the type of ilumination obtained 
from the condener, or otosupe pi, ih he 
top condenser out of the system, à lower iris diapihragm aets. 
as a telecentric stop and aids in controling «he parallelism 
of the bundles of light emerging from the condenser, For 
conoscopic observation, with the top condenser unit in the 
system, the upper iris diaphragm serves as a field stop, 
sinee t controls the area oÉ the field oÉ view when the Ber. 
trand lens is used. For conventional microscopy, with the 
top condenser unit in the system, the upper ris diaphragm is 
à true aperture stop. À simple halfahadow shutter for re- 
fractive index studies is built into cach condenser. 


LARGE DIAMETER EYEPIECES 


Large diameter eyepieces are available on some instru- 
men, while, for reasons of economy, the standard diameter 
eyepiece tube is offered on others. Adapters ave available to 
permit the use of standard diameter accessores with the 
large diameter eyepiece tubes, The wider field of view, pro- 
vided by the large diameter eyepiece, often proves an ad. 
vantage in polarized lighe microscopy. 


ACCOMMODATES UNIVERSAL STAGE 


In view of the fact that the Universal Stage is employed 
by many crystallographess, AO Spencer Polarizing Micro- 
seopes, with the exception oÉ No. P45, are deiled and 
tapped to accept this item. AI! models will accommodate 
Universal Stages up to and including the fveaxis size, 
with the exception of the No. P$3, which aceommodates 
the eheecaxis size. A precision plain bearing is used to 
accomplish smooth stage rotation, excepe in Microscopes 
Nos. 37 and 39, boch of which employ ballbearings. A 
slow motion attachment (factory installation only) is avai 
able for use with the latter models. 


“An intermediate sidewvay on the body tube adds 50mm to 
the coarse adjusement excursion, providing ample space for 
the use of a Universal Stage, vertical illuminator, or a 
large specimen. 


QUICK CHANGE AND REVOLVING NOSEPIECES 


Most AO Spencer Polariring Microscopes can be ob. 
tained with either quick-change or revolving nosepicces. 
The quick-change type is recommended for work involving 
minute partices such as crystal inclusions, where critical 
centration requitements are imposed on the optical system. 
For applications involving less exacting work, the lower. 
priced revolving nosepiece offers greater convenience in 
changing magnifcations. 


Fa 


Leju: Quickchenge nosepicee and objective centering vin 
Roghts Trilenevoving novepie 


COMPENSATORS AND QUARTZ WEDGES 


Available as accessories, AO Spencer Full Wave and 
Quarter Wave Compensators of stressed plastic are mounted 
im metal plates. These are recommended for routine de. 
terminations involving optic sign. A Becke aperture plate 
is offered for use in determining tefractive index. by the 
halfshadow or double diaphragm methods. 

Popular accessories also include the AO Quartz Wedge, 
which provides compensation from a true zero order through 
the third order. It is used to determine optic sign and to 
estimate retardation. 

A graduated quarts wedge, complete with upper analyzer 
is also available e provides à means for rapidiy measuring 
retardation without reference to interference color charts. 


SELECTION OF OPTICAL EQUIPMENT 


Listings of all models of AO Spencer Polarizing Micro. 
scopes do not include any “standard optical outfts”. The 
diversity of uses for this type of equipment requires that 
the user have complete freedom of choice in selecting ob- 
jectves, eyepieces, compensators which suit his needs, Com» 
plete optical equipment and accessories for polarizing micro. 
scopes will be found in the aecessory pages of this section. 
More general aceessoris such as illuminators, photomicro- 
graphic cameras, camera lucidas, etc. will be found else- 
where, 
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No. 555 Graduated Quartz Wedge 


The Graduated Quartz Wedge consists of 3 principal 
parts: a quarte wedge with a scale on the top surface and 
mounted in a slide; a holder containing a crossline disc 
and a Polaroid disc; and a special wide field eyepiece which 
may be focused on the scale and cross lines. The scale is 
graduared from —500 to 2500 milimicrons in 10 mili- 
microns intervals, À measuring accuracy of 29% is main- 
tained, The lines and numerals are engraved through a 
semi-transparent metallized surface along the edge of the 
wedge, and appear bright on a gray field. The Graduated 
Quartz Wedge fts standard diameter eyepice tubes without 
an adapter. Large diameter eyepiece tubes on AO Polariz- 
ing Microscopes Nos. 37, 39, 40, and 41 require the No. 
551 Universal Adapter. 


Cor No. Pro 


588 Gradusted Quacte Wedge complete as. 
above, in case 


Mechanical Stages 

AI AO Spencer Polaising Microscope Stage, except that of o 49 

the P45, are driled and tapped to take Mechanical Sesges Nos. No: 
495 and 496. They are easily attachable and revolve wich the 
miroscope stage. These mechanical stages have à lateral escue 
aion oÉ 7Smm and a toandáto movement of 2imm. They cam 
be adjumed to accommodate 25 x 75 and 25 x 45mm slides, and 
are graduated with verniers reading to O im. Operating buttons 


are located on each side of the mechanical stage. 
The No. 496 Point Counter Stage (Chayes” Method) is the 

No, 495 with the addition of click wheels and speings which pers 

mit moving the specimen a definite distance with cach audible 

click (03 

south di 

of the stage, HE 


Cor. No, 


495 Gradunted Artachable Mechanical Suge for AO 
Spencer Polarizing Microncopes, im case 

496 Poimt Counter Mechanical Stage; graduated, attack É 
able to ÃO Spencer Polsisiog. Microncopes, ta case 


Slow-Motion Stage Attachment 


A slow-motion stage attachment (factory installation only) is 

available for use with Microscopes Nos, 37 and 39, This attach- 
msi meme is particulacly useful for research work in optical crystal. 
Nos57  lography, 


Cor. No. Desci prico 


Top Condenser Unit For Oil Immei 


The N. A. 1.25 Top Condenser Unit No, 534 is recommended 
for use with oi immersion objectives when the condenser is to be 
immersed, Te replaces the N. À, 1.00 unit supplied as standard 
om the swing-oue condenser arm oÉ Microscopes Nos. 39, à 
41, 42, and P43, No. 354 
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Cobinet 

Sturdy gray leatherette covered careying case, wich handle 
fastened to lid, holds microscopes in vertical position. A 
positive. draw bole prevenes accidental opening. There is 
space inside for carrying objectives, eyepicees and compen- 

Strain-Free Objectivos 

Five objectives are recommended 
for use om the P45 Microscope. All 
are parfocal on the nosepiece, 
Choose from the tabular specifica- 
tions those which best sui your 
requirements, Either 1287 or 1254 
may be used for interference fig 
ure observation. 


No, 1240 


Cross-Hair Eyepieces. 

Cross.haireyepieces for AQ Po- 
larizing Microscopes have a focus. 
ing eye lens. The crosshairs, ruled 
om a glass reticule disc, are accu- 
rately centered with respece to the 
outide diameter. 


For Observing Interforenco 
Figures 

For conoscopic observations a 
pinhole eyepiece is available, For 
obtaining a magnifed image of an 
imterference figure, the telescopic 
eyepiece may be used in place of 
à pinhole. Magnification of the 
Telescopie Eyepiece is 4X. 


No, 1000900 


Seale of No, 415 


Measuring Accessories 

Micrometer Eyepieces may be 
used for measuring objects seen 
through the microscope. Those 
listed have focusable eye lenses. A 
stage micrometer is available for 
calibration. 


Terno] 


TION 


PAGA | ESEERE ice e diz eso 
rec bojo rp Seg 


PASB | As described above bot with triple mosepiece 

PASC | As described above but wich quadeuple nosepic 

1647 | Cabines for P$5 microscope, If not desired 
deduer 

388 | Replacement bulb 15 war MCP, 


Selecr Objecivs, Evepices and Compensator from listing below: 


dad nie 
mandard size | 


Pinhale Eyepiece, Standard Diameter 
Telescopie 


420 | Micremerer Evepieco, 10X, mm scale di- 
vided into 100 par 
400 | Stage Micrometer with 2 scale divided 


do units oÉ 0.0! 


Componsators 


ide else across deinins ptre o i 
rimgenc. These ate meat aum Rin he so io, he lower 
nd sê she body tubes of al AO Spencer Polucicig Miceocoos. 
The mau à mad wi an arco o indicate he são oÉ the 
cocada or “son” ray. The No. 345 indudes a Full Wave Plate 
oa a he accuracy mile aperto. 


ESCRIPTION 


Fail Wave Plate, 1s€ order red 
Quaree Wedge, 1 o order 
Quarter Wave Plate 

Becke Aperture Plave 
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(O Porarizina microscore 


Nos. P42 and PA3 


* For routine work or 
student use in optical 
crystallography 


* Simplified adjustments 


+ Moderate price 


LEFT-=AO, Spencer Polarizing Micro 
ncope No, PAZÃC. as deicribe, 


RIGHT-AO Spencer Polaricing Mi 
croncope No, PASAC ar described 


Stand 

The stand of both the Nos. P42 and P43 Microscopes 
measures 103mm from optical axis to arm at stage level, 
132mm from table to stage and provides a radial clearance 
of 78mm from the center of the stage to the coarse adjust- 
meme “VP” block. 

Range of movement in the eoarse adjustment (diagonal 
rack and pinion) is 7Omm with an added 50mm excursion 
permitted by an intermediate dovetai slide, This additional 
excursion allows ample space for use oÉ a vertical iluminator 
when desired 

The micrometer-screw type fine adjustmene is graduated 
to show .0025mm of movement. 


Body Tube 
Boch microscopes offer à lage-sized body tube with stand. 
ard diameter eyepicee tube and pinhole eyepiece. A slot in 
the body tube for use of optical compensators is provided 
wich a shutter so that ie can be closed when not in use. 
The analyzer, of optical qualisy Polaroid, is available in 
either a rotatable or fixed mount. The leter A or B in the 


microscope listing indicates the rotatable or fixed mount. 

“The P42 Microscope is available with a fixed focus Amici 
Bertrand lens which is precentered at he factory and is not 
equipped with an iris diaphragm. The No. P43 Microscope 
has no Bertrand lens. 

Bock microscopes are available with either a quick-change 
nosepiece with three objective centering rings or a triple. 
revolving nosepiee, specifed by a second letter, C or D, 
im the microscope listing. When 2 or 4 objectives are or- 
cered with the D outfit, a double or quadruple revolving 
nosepiece may be specified if desired. 


Stage 

The Nos. P42 and P43 Microscopes use the 125mm 
plainbearing, revolving stage having the periphery gradu- 
ated in degrees with a vernier reading to three minutes of 
are. Wien a revolving nosepiece is specified (Nos. PSZAD, 
P42BD, P43AD or P4SBD), a centerable stage is supplicd, 
The stage for the Nos. P42 and P43 is deiled and tapped 
to accommodate the smaller universal stages as well as the 
No. 495 AO Spencer Mechanical Stage. 
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Substage Equipment 
Both the Nos. P$2 and P$3 are equipped with a com- 
bined condenser and polacizer having a numetical aperture 
of 10, The Polaroid polarizer is mounted in a graduated 
totatable mount, The upper condenser element is mounted 
in à stirtup and can be inserted or removed from the opti- 
cal system quickly and easily to provide parallel or com- 
verging light as desired, An interchangeable upper element 
of NA, 1.25 is available as an accessory. The condenser is. 
equipped with an upper its diaphragm and a simple shutter 
for work with oblique lighe. A lower iris diaplagm is avail- 
able as an aceessory. 


Cabine! 


Both microscopes are supplied in attractively finished hard 
wood cabinets with lock and key. A feltlined accessory case 
included. 


The following comparative listings include three objective centering rings 
or triple revolving nosepiece, but no objectives, eyepieces, or compensators. See 
catalog sheet for a complete list of AO. Spencer Polariing Microscope objee- 


No, 455 AO triple revolving, dualxcone nosepiece 
om No, 42 AD, 


tíves, exepieces, vertical lluminators and accessories. 


Nevepioco stego prio 
Sicee h | Non-cenerale | Polaroid 
Sire mb | Non-cenerale | Polaroid 
Testei | cotie | Policia 
Pine tieç Cenerable Polaroid 
None | None | Polseoid | Rocsuble Giane | Noncenerble | Polaroid 
None | None | Poluvid | Nonconable | QuideChange mich 3 | Noncenerable | Polaroid 
PesaD | Nose | Nome | Polcoid | Rocuatle | FrsleRenhias | Comenbie | Poluoiá 
None | None | Polaroid | Nonsotanble | pune Reciios Centerable Polaroid 
894 NA. 125 Top Condener Uni 
s46 Pinhal Evepic (andard diamee, 23.22) deducble f not desed 
106, Lotie I Digg 
463 Objcive Come Ring (3 furmided wir Quick Change Nope), pie for ca adicional 
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Stand 

The stand is 103mm from optical axis to arm at stage 
level, 132mm from table to stage and provides a radial clear- 
ance of 78mm from the center of the stage to the coarse 
adjustment “NV” block. 

The coarse adjustment (diagonal tack and pinion) pro- 
vides a vertical movement of 70mm with an added excursion 
of 50mm permited by an intermediate dovetail slide. This 
additional excursion allows ample space for use of a vertical 
illuminator when desired. 

The micrometerserew type fine adjustment is graduated 
to show .0025mm of movement. 


Body Tube 

A largessized body tube with large eyepiece tube and pin- 
hole eyepiece is included. The body tube has a slot for use 
of optical compensators and a shutter provides for closing 
the slo seen not in use, 

Microscope No. 41 uses à 12mm Arens peism analyzer, 
available in either a fixed or rotatable mount. In the listing 
on the reverse side, the leter A after the number designates 
rotatable, the letter B designates fixed mount, Microscope 
No. P$l uses a Polaroid analyzer in place of the Abrens 
amalyzer. 
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No. 41 


* For advanced work in optical 
erystallography 


+ Complete adjustments 


* Choice of natural crystal or 
Polaroid elements 


AO Spencer Polarizing Micro 
No. AC a desenbedo 


The Bertrand lens in vertical focusing sleeve mount is 
centerable and has a builtin iris diaphragm. A quick-change 
nosepiece with three abjective centering rings or a non- 
centerable triple revolving nosepiece may be specified. In the 
comparative listing the second letter (C or D respectively) 
after the microscope model number indicates the type of 
nosepiece desired, When 2 or 4 objectives are ordered with 
Model D, a double or quadruple nosepiece may be specified 
if desired. 


Stage 

The 125mm plainbeacing, revolving stage has the per- 
iphery graduated in degrees with a vernier reading to three 
minutes of arc. A centerable stage is supplied as standard 
equipment vehen the microscope has a revolving nosepiece, 
as on microscopes Nos. 4 AD, 41BD, P$IAD, and P41BD. 
“The stage is deilled and tapped to accommodate the smaller 
universal stages as well as the No. 495 AO Spencer Mechan- 
ical Stage, 


Substage Equipment 

Microscope No. 41 is equipped with a combined condenser 
and polarizer having a numerical aperture of 1.0. The 
polarizer is a 12mm Ahrens prism mounted in a graduated 
rotatable mount. The upper condenser element is mounted 
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in a sticrup and can be inserted and removed 
from the optical system quickly and easily to 
provide parallel or converging light as desired, 
An interchangeable upper element of N.A. 1.25 
is available as an accessory. The condenser is 
equipped with an upper iris diaphragm and a 
simple shutter for work with oblique light. A 
lower iris diaplragm is available as an accessory. 

The No, P$1 substage equipment is identical 
with the exception of the polarizer which is 
Polaroid instead of an Ahrens prism. 

Cabiner 

The microscope is supplied in am attractively 
finished hardwood cabiner with lock and key. À 
felelined accessory case is included with the 
cabine. 


The following comparative listings include 
tree objective centering rings or triple revobving 
nosepice, but no objectives, ejepice, or com 
pensators. See caelog sheet for a complete lit 
of ÃO Spencer Poring Microscope objeties, MEET 
eyepénces, vertical illuminators and. aceessones. WE GAD ar detendo 


sm o e Trem] na co 
pare dd Seita itmo | Necemeno | fi, 
anne tm Abrens Guide Chanee ad | Non-centeable | Jg 
«10 Conerible | im Abre mc Rios | come | gm, 
amo Centerabe | 12mmm Abrens | Non-ocatabl | Miele Ronin | Comeable Na, 
PAIA€ | Vertical Sleeve | Cencerabe | Polaeoid Recxable | Gui Change gi à | Noncenterable | Polaroid 
PANE | Vertical Sleeve | Cencerable | Polaroid Nonotanbie | Ouie Change vb 3 | Noncenterable | Polaroid 
PAIAD | Vetcal Sleeve | Comerable | Placoid Centersble | Polaroid 
Vertical Sleeve | Cmeable | Polaco Comente | Polaroid |) 
534 NLA. 125 Top Condenses Uni 
347 Pinhole Eyepiece (large diameter, 3000) deducible if not deszed 
526 Lone ls Disphrages 
469 Objucive Conecing Ring (3 furmidhed with QuidChange Noseiee, price for es adiciona! 
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TD Porarizine mcroscorr 


* For advanced routine and 
research in optical erystallog- 
raphy 


+ Maximum convenience of 
adjustments 


* Choice of natural erystal or 
Polaroid elements 


Stand 


“The stand is 103mm from optical axis to arm at stage 
level, 132mm from table to stage, and provides a radial 
clearance of 78 mm from the center of the stage to the 
coarse adjustmene "V” block. 

“The course adjustment by diagonal rack and pinion pro- 
vides a movement of 7Omm. An intermediate dovetail slide 
permits 50 mm additional excursion. This additional excur- 
sion allows ample space for use of a vertical iluminator 
when desired 

“The micrometerserew type fine adjustment is graduated 
to show 0025mm of movement. 


AO Spencer Polaiing Microscope 
No. 404€ ar described, 


Body Tubo 

A largesized body tube with large eyepiece tube and pine 
hole eyepiece is included. The body tube has a slot for use 
of optical compensators and a shutter provides for closing, 
the slo iwhem nor in use 

The 12mm Abrens analyzer in No. 40 is available in 
ither a rotatable or non-rotatable mount. In the listings on 
the reverse side, the mounts are designated by the letter A 
or B respectively following the microscope number. Micro. 
scope No. P40 uses a Polatoid analyzer of precision optical 
quality, in place of the 12mm Abrens analyzer, 
iralocusing Bertrand Jens is in a centerable mount 
soth Buin iris diaphragm. A quickchange nosepisce with 
three objective centering rings or a non-centerable, triple 
revolving nosepiece may be specified. These nosepieces are 
indicated by a second letter (either C or D respectively) 
following the catalog number. When 2 or 4 objectives ate 
ordered with a DD model, a double or quadruple revolving 
nosepiece may be specified if desired. 


Stage 
The 125mm plainbeacing, revolving stage has the per- 
AO Spencer Polricing Micoscope ; à 
No SO AD as desen iphery graduated in degrees with a vernier reading to three 
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minutes of are, On Microscopes Nos. 40AD, 40BD, P4OAD, 
and P4OBD a centerable stage is supplied when a revolving 
nosepiece is specified, The stage is drilled and tapped to 
accommodate the smaller universal stages as well as the No. 
495 AO Spencer Mechanical Stage, 


Substage Equipment 

Microscope No. 40 is equipped with a combined conden- 
ser and polarizer having a numerical aperture of 1,0, The 
polarizer is a 12mm Ahrens peism mounted in a graduated 
toratable mount. The upper condenser element is mounted 
in a stirup and can be inserted and removed from the 
optical system quickly and easily to provide parallel or con- 


verging lighe as desired, An interchangeable upper element 
OF NA, 1.25 is available as an aceessory. The condenser is 
equipped with an upper iris diaphragm and a simple shurrer 
for work ich oblique light. A lower iris diaphragm is 
available as an accessory. 

The No, P40 substage equipment is identical with the 
excepcion of the polarizer which is Polaroid instead of an 
Alves peism. 


Cobiner 


“The microscope is supplied in an attractively finished hard. 
wood cabinet with lock and key. A felelined accessory case 
is included with the cabiner. 


The following comparative listings include three objective 
centering rings or triple revolving mosepiece, but no ob 
jeetives, exepieces, or compensators. See catalog sheet for a 
complete list of AO Spencer Polarizing Microscope ob- 
jectives, exepieces, vertical iluminators and accessories. 


Bertrand Lens Analyxer 
EM a seo | fetoao | pico 
Type Mount 
erable Pmm Abrens | Rocatal Change with 3 | Nonscenterable | 12mm Ahrens 
40h | Spiral | Contrate | 12mm Abeens | Roca id Change ch | Nomcemerabe | 12 Ah 
erable Em Abrens e le id Eh 3 | Nonscenterable m Abrens 
doc | Spiral | Cenecable | 12mm Abrens | Non-cocable | QuidcChange vil 3 | Non-cemterabie | 12mm Ah 
a 
40AD | Spiral | Cemerable | 12mm Abrens | Recmable | Mole Rerdvins | Comeablo | 12mm Abeena 
4080 | Sia | Cemtnble | 12me Abs | Nomes | Tele Reino | Comece | time Abe 
teral tocar rir abre <entera ie 
Cemterabe. | Polaco Rocaable sk Change ih 3 | Nomeentecible | Polo 
e lar ion. Change vi 3 | INoncenterable laroic 
Cemeabe. | Polaco Non-cotible | Quid Chane vi 3 | Nom ceneabe | Polaroid 
ERG i a Te Revobving =” 
Coro | il joio | RA Cmerabi | Polaroid 
PaORD| Spiral | Comerible | Polaroid | Noncocantie | Men Reclvas | Comenable | Polaroid 
834 NA, 1.35 Top Condener Unit 
347 Pinho Eyepiece (age dimete, 3000mm) deducuble é not desed 
526 Lone leis Diaphragm 
463 Obi Contring Ring (3 furnshed wi Quid: Change Nosepico), pie fo each adia! 
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POLARIZING MICROSCOPE 


Nos. 37 and 39 


* For research in optical erystallography 
* Maximum adaptability and precision 


* 150mm ball-bearing revolving stage 


AO Spencer Polarizing Microscope No. 37A 
a detribed 


AO Spencer Polaicina Migonope Nos 394 
ar dercnibed 


Stand 
Both microscopes have the same stand and stage, The 
stand is large, 1l6mm from opeical axis to arm at stage 
level, 170mm from table to stage, and provides a radial 
clearance of 8imm from the center of the stage to the 
coarse adjustmene "V” block 
“The coarse adjustment (diagonal rack and pinion) pro- 
vides a movement of 80mm. An intermediate dovetail slide 
extends the excursion a further 50mm, providing ample 
extension for use of a vertical iluminator 


DIVISION «o 


The micrometer-screw type fine adjustment is graduated 
to show .001 mm of movement. 


Body Tube 

Both microscopes have a large-sized body tube with large 
diameter eyepiece tube and pinhole eyepiece. A properly 
oriented slot for the introduction of compensators is provided 
vit a shuter so that it can be closed when not in use, The 
amalyzer, a 12mm Abrens prism in the No. 37 and No. 39, 
is available in either a rotatable or fixed mount, designated 
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in the listings below by the lesee A or B respectively after 
the microscope number. Nos. P37 and P39, lower in price, 
have Polaroid analyzers in place of the 12mm Abrens peisms. 

“The No. 37 has a spiralfocusing Bertrand lens sehereas 
the No, 39 uses a Bertrand lens in vertical-focusing sleeve 
mount. Regardiess oÉ the difference in focusing mechanism, 
the Bertrand lens is centerable and is provided with an iris 
disphragm. A quickchange nosepiece with three objective 
centering rings is standard equipment. 


Both microscopes have the 150mm ballbearing revolving 
stage. The periphery is graduated in degrees with a vemier 
reading to three minutes of arc. À slow-motion stage adjust- 
ment is available ae slighe additional cost; this mechanism 
can be installed only at the factory. The stages are drilld 
and tapped to take a 3, 4, or 3 axis universal stage or the 
No. 495 AO Spencer Mechanical Stage. 


Substage Equipment 


The combined condensers and polavizers foe all AO Spen- 
cer Polarising Microscopes are equipped with a sticrup 
mounting for the upper condenser elements so that they 


may be thrown in or out of the optical system to change 
from parallel to converging light quickly and easily. A con- 
veniemt shuster for oblique lighe work is also provided, 

Microscope No, 37 has the large, 5xelement, achromatic 
substage condenser, complete with 15mm Ahrens prism 
polarizer in graduated rotatable mount with upper and lower 
iris diaphragms. The No. P37 has an identical substage 
excepe that Polaroid is used in place of the Ahrens prism. 
These condensers have interchangeable front elements pro- 
viding N.A. 1.40 and N.A. 1.0, 

Microscope No. 39 is supplied with the 3-element com- 
bined substage condenser with 12mm Abrens prism polar- 
izer in graduated rotatable mount. The No. P39 has an 
identical substage except that Polaroid is used instead of 
the Abrens prism. These condensers have a numerical aper- 
ture of 1.0. An N.A, 1.25 top element is available as an ac. 
cessory. The upper iris diaphragm is standard equipment 
on the No. 39 and No, P39. À lower iris diaphragm is 
available also as am accessory. 


Cabinet 


These microscopes are supplied in attractively finished 
hardwood cabineis complete with lock and key. A felelined 
accessory case is included, 


The following comparative listings include three objective centering rings or 
triple revolving nosepiece, but no objectives, exepieces, or compensators. See 
catalog sheet for a complete ist of AO Spencer Polariting Microscope objee- 
tives, ejepieces, vertical illuminators and accessores. 


orirand Lens Aeiprer | Subitage Equipmem 
eis co | Stager To; rico 
Dieghregm| free | Mount | pio Polarizr| Condemor | mostm 
aa Conterable | Adu | Rocarable | Quick. | Nom | Um | Furmished | Selement 
am Conterable | im e | Quid | able | Rios | Fomished | Selemene 
esza Como | Polaroid | oco | Quis | Neo. | pote | Furihed | selemen 
ram Comente | Pela | Ne, | Quid | Non. | petuid | Fame | semen 
a9A Conterable | Hmm | Roratable Available** | 3element 
am Contebte | Hime [Non [Quid | Non. | 12mm | asaiaieto| Selement | NA. 100900 
rava | Yetia | Coma | Plus | Roca | Quid | Non | paid | Ave Seen | NA. 100000 
pags | Sscical | Cemmecale | Polaoiá | Nom. | Quid | No eye | Pólacoid | Avaiiblete| 3oelement | NA. 100900 
Slonemocion attachment for atge is avalie foc use om Nos. 37 and 39 Miccocope, Additional price 
Lower rs is available for use on No 39 Miccocope. Addicomal price 
NA, 125 Top Condenser Unit is ato availble for use on No. 39 Microscopes. Adicional price. 
Pinhole Eyepiece (large diamerer, 30.00) deducuble é not desied 
Objective Centering Ring (3 fumished with Quick-Change Nosepiece), price for each additional 
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(0) POLARIZING MICROSCOPE 


FOR REFLECTED LIGHT 


* Specifically designed for examina. 
tion of opaque anisotropic materials 


* Integral light source of high 


Intermediate dovetail body tube slide ex- 
tenda the range of the rackcendopinion ado 
iustment. Focurable stage is unnecessary 


ti No. 44AV' Polarizing Microscope is designed for the 
examination of opaque anisotropic material with reflected 
lighe, Teis particularly useful in the fields of mineralogy and 
metallurgy. The vertical illuminatoe with large integral 
illuminating uni, has adequate intensity foe polarized lighe. 

This large size vertical illuminating unie is actached direc- 
1y to the microscope body on the No. 4$4V, AO Polarizing 
Microscope. As the vertical illuminatoe is to the left of the 
microscope all controls are naturally placed and easy to 
reach. The quickchange nosepiece is mounted on the verti- 
cal iluminator. When refocusing to aceommodate various 
specimens the lighe souece is always in pesfece optical align- 
ment and is not discurbed. 


b 


No. 44AV 


Pelaricing Microncope No. 444V for refected light, abowing Vertical 
Muminator with large Muminating Uni im place. 


Stand 


“The stand of the No. 44AV' Microscope measures 103mm 
from optical axis to arm at stage level, 132mm from table 
to stage and provides a radial clearance of 78mm from the 
center of the stage to the coarse adjustment “VP block. 

Range of movement in the coarse adjustment (diagonal 
rack and pinion) is 70mm with an added 50mm excursion 
permitted by an intermediate dovetail slide. This additional 
excursion allows ample space for use of a vertical illuminator 
when desired 

The micrometer-serew type fine adjustment is graduated 
to show 0025mm oÉ movement. 


copy not for resale or commercial use 
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Body Tube 


“The microscope has a large-sized body tube with standard 
ismete epic cube. A da n the Body cube for use of 
optical compensators is provided with a shutter so that it 
can be closed when not in use, The analyzer, of optical 
qualiry Polaroid, is available in a rotatable mount only. 


Stage Cabinet 


The No. 44AV Microscope uses the 125mm plain-bearing, The No. 44AV Microscope is supplied in an attractively 
centerable revolving stage having a periphery graduated in finished hardwood cabiner with lock and key. A feltlined 
degrees with a verniee reading to three minutes oÉ arc. accessory case is included. 


Cat. No. Descriprion Price 


M4AV AO Spencer Poluricing Micoscope for redecred lighe wi 
vertical illuminacos, large iluminacing unit, variable arans- 
former, and one objective adapter, but without ebjecives and 
evepieces, in leheree covered hardwood cabiner 


Accessories For No. 44AV Microscope 


Short mount, strain-free, achromatic objectives are recom-  surfaces coated with Americote, a lowreflecting film that 
mended for optimum performance with polarized vertical reduces refections and provides added contrast. They have 
illumination. The five objectives in the series have air glass been corrected for use without a cover glass 


ACHROMATIC OBHCAIVIS evepiicas 
Ame d, rc ao Pro tender lemeno, Fcna Bye Lens 
car. Eauir. | Magnif | Numerical [em 7] Ra 
Mor ra | Mame | Pagan | o | Gate | | mo | sao | ontem | rca 
RO | [5h [55:]"5 | um 
ses | mx | a am | ax | Gontti 
Smm 20x so aa | ox | Cross Hair 
crase dia “ox 8 [as | ex | Mione | smm | sopas 
cross | râmm | skt | ass | ão | rox | Micomee | mm | 100 pra 
amo Objcive Ada (O spp a nanda ve Na, MAV, For covei, Hhe purhs a an 


adaprer For each additional objective to be used is cecommended.) 


Miscellaneous Accessories 


FI6 


360 Lamp, 6Svol, 27%ampere Mep 540 Full Wave Plate, Is order ted 
400 Stage Miceometer (2mm scale divided into units 542 Quartz Wed, 1.3 order 
dÉ 00tmm) 544 Quarter Wave Plate 
495 Mechanical Stage, ia ce 546 Pinhole Eyepiece 
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POLARIZING 


ECAUSE of the many dissimilar uses for polarizing 

microscopes, ftom the user's point oÉ vie it s impractical 
to furnish standard optical outfits for them. The following 
listing of objectives, eyepieces, and accessories wil allow the 
putehaser to choose as few or as many as may be required 
for any type of work. The total peice of any polariing 


MICROSCOPE ACCESSORIES 


microscope outft can be computed by adding the prices of 
optics and accessories to the price of the microscope stand. 

The simplifed mechanical construction of the P45 Polar. 
izing Microscope Series does not permit the use of some 
of the items listed here. Accessories recommended for use 
with this series are listed on page F6 of the Polarizing 
Microscope Catalog. 


*Achromatic Strain-Free Objectives (For Transmitted Light) 


*Tho strain-freo objectives listed below are for use with transmitted light only. 
description of shortmount objectives appearing on page F22 of this catalog. 


roflocted light so 


For work with 


No, 1280 


All AO Spencer achromatic strain-free objectives for 
transmitted light are marked with the numerical aperture 
and inicial magnifcation. They are corrected for à tube 
lengih of 166.4mm and for a cover glass thickness of 
018mm. 

For wock at low magnification several objectives are 
offered, Maximum wocking distance and width of feld 
at low cost characterize Objectives Nos. 1270, 1271, and 
1272. Objectives Nos. 1274 and 1275 have a higher nu- 
merical aperture and superior optical cocrection, in adái- 
cion to the esnvenianos SÉ being parfocal widh the higher 
power objectives listed in the accompanying table 

Two 4mm objectives are offered. Objective No. 1287 
has a numeral aperture of 0.66 and a relatively long work. 
ing distance, Te is recommended for orthoscopie wock and 
for conoscopic observations by students where safety of 
slides and objectives is a factos. The No. 1290 is preferable 
for conoscopic observations because of its higher numerical 
aperture of 0.85, 


Pri 
= NA Um 
inm | conted 
Dy 

mo | | 2 | 0 [735 
mw [5 | 0 5 | 
m|2 | 4) 40) no | 
na | dz | 35 | 0 | di 
ms | 5 |5 | 4] xo 
mo té [1 | BD) 45 | 
mus [0 | 50) 14 | 
um | 4/8 | w| 08 | 
wo | 4/8 | 8) 047| 
mms |» | 5] o» 

O temem, | 
voos | as 7 [a (TO | 


+This objective o separable, Whem the front system is removed, 
de bace system Becomes a 32mm, 4X. 
rdering Americote objectives, preix catalog mumber with 


AO Spencer Polarizing. Microscopes. featuring quick. 
change nosepieces have three No. 463 Objective Centering 
Rings as part of their standard equipment. If more than 
three objectives are ordered, an additional ring should be 
purchased for cach additional objective. 


Co No. 


463 Objective Centering Ring 


Cross-Hair Eyepieces 


Cross-hair eyepieces for AO 
Spencer Polarizing Microscopes have 
focusing eye lenses. The lines ruled 
on the glass ceticule disc are ac. 
curately centered with respect to 
the outside diameter. Large diame- 
ter eyepieces (30mm) ace for use 
with Microscopes Nos. 37, 39, 40, 
and 41, which have large diameter 
eyepiece tubes. Standard diameter 


No.t49 


VISI 
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m Price 


For Microscopes Nos. P42, P43, 
447 CrossHair Eyepiece, 6X standard size 
448 CrossHaie Evepiece, 8X standard size 
449 CronsHair Eyepitce, OX standard sire 
For Microncapes Nos. 37,39, 40, and 41 
ast — Crosskair Eyepiee, 5X large site 
458 CrossHair Eyepice, SX large size 
454 CrossHair Eyepiece, 10X large size 
456 Crossbair Eyepice, 15X large size 
457 CrosHair Eyepice, 20X large size 
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eyepieces (23.22mm) ave for use with Microscopes Nos. 
Pê, 63, and 44, ich have standard diameter eyeice 
tubes, 


“Adaprers which allow standard diameter eyepieces to be 
used in large diameter eyepiece tubes are listed in a suc. 
ceeding appropriately headed table. 


Pinhole Eyepiecos 


A pinhole eyepiece, of appropriate diameter size, is sup- 
plicd as pare of the 5 ipment of the polarizing 
microscope stand, except that oÉ the No, 44. Standard diam- 
cxer (23.2mm) Pinhole Eyepiece No, 546 s used with 
Polaricing Microscopes Nos. P42, P$3, and 44, while No. 
547, a pinhole cyepiece of large diameter (30mm) is used 
with Polarizing Microscopes Nos. 37, 39, 40, and 41. 


Measuring Accessories 

Micrometer Eyepieces Nos. 415 and 420, 
of standard diameter, are available for use 
on polarizing microscopes. They have focus- 
able eye lenses and fr Polarizing Microscopes. 
Nos, P$2, P43, and 44 without an adapter. 
An eyepicce tube adapter is necessary when 
using the micrometer eyepieces with AO Mi- 
eroscopes Nos. 37, 39, 40, and 41. 

The No, 425 Screw Micrometer Eyepiece is: 
used for precise linear measurements Instead of visual cross- 
hairs it has a finely ruled glass scale with a center “V” ref- 
erence point. Each scale interval exactly equals one revolu- 
tion of the serew which moves it. When used on AO Micro- 
scopes Nos, 37, 39, 40, and 41, this eyepiece requires the 
No, 551 Universal Adapter. 

A stage micrometer is available for calibrating eyepiece 
micrometers, For other measuring accessoris see catalog 
sheer DB. 


No.t20 


Cor, No, Descripion rico 
4 Pinhole Eyepiece (standard diameter) 
ser Pinhole Eyepiece (large diamerer) 


Eyepiece Tube Adapters 


28 


No.550 No.351 


Eyepiece Tube Adapeers Nos. 550 and 551 are used to 
adape large diameter eyepiece tubes to standard diameter 
qe PASS a al di Vea (a 

pieces) vei into the star liameter eyepiece 
ps The No. 551 adapter, referred to as the Universal 
Adapter, is used either for accessories which drop into, or 
for aceessories wbich are clamped onto, the standard eye- 


EDADEs 2 piece tube. Examples of the later type of accessory are the 
Description Pie No. 555 Graduted Quartz Wedge and the No. 425 Screw 
Micrometer Evepiece, 6X, Sm scale divided Micrometer Eyepiece, The No, 551 Universal Adapter 
to 30 pars inereases the microscope body tube lengeh by about 1Omm. 
420 Micrometer Eyepiece, 10X, mm scale divided 
o 100 parts aaa dE Sn 
as Con. No. Descipron Pica 
350 Eyepite Tube Adapter, large to standard 
«o 881 Universal Eyepice Tube Adapter, large to 
standard 
Compensators 


Nos. 545, 542, 544,340 


AMERICAN 


Below ate listed accessories for determining the nature 
of birefringence, The compensators are supplied in metal 
mounts vebich fi into the slot in the loner end of the 
Body tubes of all AO Spencer Polarizing Microscopes. Each 
mount is marked with an arrow to indicate «he direction 
of the retarded or “slow” ray. No. 545 includes a Full- 
Wave Plate in addition to the accurately milled apertures, 


Descripiom Prico 
540 Full Wave Plane, Ia order ed 

42 Quarc Wed, [to TI order 
sa 
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No. 555 Graduated Quartz Wedge 


The Graduated Quarte Wedge consists of 3 princi 
pares: a quarte wedge with a scale on the top surface and 
mounted in a slide; a holder containing a crossline disc 
and a Polaroid disc; and a special wide field eyepiece vich 
may be focused on the scale and cross lines. The scale is 
graduared from —500 to 2500 millimicrons in 10 mil 
microns intevals, À measuring accuracy of =29% is main. 
taimed. The lines and numerals are engraved through a 
semi-transparent metallized surface along the edge of the 
wedge, and appear bright on a gray field. The Graduated 
Quartz Wedge fts standard diameter eyepice tubes without 
an adapter. Large diameter eyepiece tubes on AO Polariz. 
RE ing Microscopes Nos, 37, 39, 40, and 41 require the No. 

551 Universal Adapter, 


Description Pre 
ted Quartz Wedge complete as described 


Mechanical Stages 

AIL AO Spencer Polarizing Microscope Stages, except that of no. 
the P4S, are diilled avd tapped to take Mechankeal Stages Nos. Nº? 
495 and 496, They are easily attachable and revolve with the 
microscope stage, These mechanical stages have a lateral excur- 
sion of 75mm and a to-and-fro movement of 25mm. They cam 
be add o acommadt 23x 75 ad 2 x om de, and 
are graduated with verniers reading to O.lmm. Operating buttons 
ae foca on och ld É he meshaica] ego. 

The No. 496 Point Counter Stage (Chayes” Method) is the 
No, 495 vi the addition oÉ click wheels and speings ehich 
mit moving the specimen a definite distance with each au 
click (0,32mm in the eastwest direction or 0.5mm in the north- 
soh diego) The de pen en it or poa vs 
o the stage 


Decos 

nd Arade Mean Sogr far AO 

Spec Pias Mises cue 

444 oe Coser Misa Bog Eri, Tn 
o RS Spa Pt Hp e 


E Slow-Motion Stage Attachment 

A slowemocion stage attachment (factory installation only) is 
available for use with Microscopes Nos. 37 and 39. This attach- 
cos meme is particularly useful for research work in optical crystal. 
Nos ography, E 


Ce. No. Descipion Pre 


537 Slow-motion attachment for stage, available for use 
on Micrescopes No 


Top Condenser Unit For Oil Immei 


The N. A, 1.25 Top Condenser Unit No, 534 is recommended / 
for use with oil immersion objectives whem the condenser is to be (a 
immersed. Te replaces the N. À. 1.00 unit supplied as standard 
om the swing-out condenser arm of Microscopes Nos. 39, 40, 

41, P$2, and P$3, No. 354 


Ce. No. Dencipion Price 
584 NA. 125 Top Condenser Unic 
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A lower ixis diaphragm for additional ilumination conteol is available 
for use on Microscopes Nos. 39, 40, 41, P$2, and P$3. 


Revolving Nosepieces 

Polarizing microscopes which are supplied with the AO Spencer dual- 
cone revolving nosepieces are equipped to accommodate three objectives 
unless otherwise specified, When other than a triple nosepiece is desired, 
indicate the correct nosepiece by catalog number. The price of the triple 
nosepiece is included in the price of Polarizing Microscope stands where 
Dis the final character in the catalog designaton (ie. P$AD). An 
appropriate adjustment in the price of the stand must be made when the 
double or quadruple nosepiece is specified. 


= Dencripion 

Double Revolving Nosepiece (non-centerable) 

ple Revolving Nosepice (non-centerable) 
Revolving Nosepiece (no centesáble) 


= No. 455 


Quick-Change Nosepiece 

AO Spencer QuickChange Nosepiece No. 462 permits rapid inter. 
change of any number of standard objectives. This nosepiece, used with 
No. 463 Objective Centering Rings, permits each objective to be individu- 
al começe to the opeica ai o the microscope. AI ÃO Spencer Polai. 
ing Microscopes equipped with a quick-change nosepiece have three No. 
463 Objective Centering Rings supplied as standard equipmen. TÉ more 
than 3 objectives are ordered, an additional cemtering ring should be pur- 
chased for cach additional objective. 


Cor No. Description Price 
as QuidChange Novepice 
463 Objective Comeiog Ring 


— 


No, 462 and No 463 


Polarizing Microscope Cabinet 


AO Polarizing, Microscopes are supplied as standard in attracrvely 
finished hardivood cabinets, complete with handie, lock and key. Cabinets. 
accommodate a separate velverlined accessory case used as a draver, also 
fuenished as part of the standard equipment. When ordering cabinet 
separately, specify: microscope serial number. 


EX — Deseiprion Price 


t6ão Cabine for Microscopes Nos. 40, 41, P$2, PIS and 44 
1637 Cabinet for Microscopes Nos. 37 and 39 
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Vertical lluminator 


Designed for illuminating opaque specimens, the AO 
Spencer Vertical Mluminator No. 2531 with Tlluminating 
Unit No. 2520 provides the intensity necessary for polar- 
ized light. Te is conveniently attached to am ÃO Spencer 
Polarizing Microscope equipped with quick-change nose. 
piece by serewing ie into the No. 463 Objective Centering 
Ring. In order to attach the illuminator to a microscope 
with revolving nosepiece, it is necessary to first remove the 
nosepiece from the microscope, Wrench No, 471 should 
be purchased for this purpose. Shoctmoune objectives, de 


Rofloctors 


To direct the light through the objective, a semisrans. 
gare planet and a Grasacnco mirar imoued 
so thae either is easily brought into operating position 
slding a horizontal bearing to one of two definite positions, 
Both reflectors are removable for cleaning. 

Since the image-forming rays pass through the reflector 
as well as the objective, cach refector is made as precisely 
as the optical elements of the objective and individually 
inspected with am interferometer, Boch surfaces ate costed 
and are optically fat and parallel. One surface is costed 
with a high refecting film to concentrate a maximum of 
lighe on the specimen; the other with a low reflecting film 


seribed in an appropriately headed section, must be used 
with eis iluminator. 

Current AO Spencer Polarizing. Microscopes have an 
intermediate body tube slide in addition to the rackand- 
pinion adjustment, providing suffcient excursion for work 
with thick specimens even with the Vertical Tlluminator in 
place, This feature eliminates the necessity of a focusable 
stage. Attachment of the illuminating unit direcuy to the 
Vertical luminator assures a perfectly aligned integral 
lighe source, which is no disturbed by refocusing the 
body cube, 


AO Spencer 
Vertical Huminator 


Path of 
Light through 
Vertical Muminator 


to transmit the light which would otherwise be reflected 
out of the optical path. This unique feature increases the 
illumination and eliminates the double image of the feld 
diaphragm. 


Diaphragms 


For maximum contrast without unnecessary glare, a field 
diaphragm restricts the area of specimen illuminated to the 
feld covered by the objectiveeyepiece combination. An 
aperture diaphragm provides regulation of numetical aper- 
ture for best results with each objective, 
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Nosepiece 

The nosepiece of the Vertical Iluminatoe permits rapid 
changing of the objectives which are mounted in adapters 
with handies. The nosepiece and adapter permit the short- 
mount objectives to be used to full advantage by position- 
ing the rear focal plane of the objective as close as possible 
to the eflecting element oÉ the Vertical Iluminator. Stand- 
atd equipment supplied with the Vertical Iuminator No. 
2531 includes one No, 2510 Objective Adapter. An extra 
Objective Adapter should be ordered for each additional 
shoremount objective to be used. 


Muminoting Unit 

Uluminacing Unit No. 2520 has, as à lghe source, a con. 
centrated-filamene, low-voltage lamp oÉ high intensity, and 
operates from TO volt, 60 cycle AC by means of a 
variable eransformer. Two centecing, serews, operating 
against a springoloaded third poine, permit conveniens and 
rapid centering of the lamp. À builein blue filter provides 
lighe of daylighe quality, so important in the identification 
of opaque minerals and nom-metalic inelusions in metal 
specimens, 


Filters 

For the use of filters to modify the color of light, a slor 
is provided in the Vertical Illuminator, A Polaroid flter 
is supplied for use as a polarizer. A green filter is also 
available, primarily for use wieh metal specimens without 
polarized light 


Descripion 


objective adapter, bue 


295 Vacible Transfoemer for above 


Objective Adapeer (one is supplied as sta 
am adapter for exch additional object 
Green Filter for Vertical Mumina 


Case for Vertical Muminatoe and Aceenocies 


Objective Conter 
have quick-change nosepice 


260 Lamp, 65-vol, 275-ampere for Large Muminating Unit 
471 Nosepirce Wrench 


etical Muminator with refletor, mitos, feld and aperture diphragmo, Polaroid fer, and one 
tout iluminatink uni, trasfocmer and case 
Large Mluminating Uni with 63-volk, 275-ampere lamp, eithout transformer 


No, 2519 with Venticl Huminator and Aeessories in place 


Vertical llluminator Case 

Vertical Iluminator Case No. 2519 is both functional 
and attractive in design. OF wood construction, the case is 
attractively finished and features a feltJined, fitted interior, 
es sturdy compaciness offers carrying convenience and 
storage protection. 


Pro 


d with No, 2531, For convenience, the purchase of 
De ud is recommended) 


Ring foe attaching Vertical Mluminator to Polaizing Microscopes which 


Mcr 


No.Ci2ss 


No.cirs 


riphion of st 


th reflected light o 
object page FIT. 


The objectives for use with Vertical Iluminator No. 
2531 are achromatic, stain-free, shortmount, and corrected 
for use without a cover glass. Americoted surfaces increase 
image conceast and lighe transmission. 


fa tato Pro 
3êmm 
Toco 10x 
Sm. 20x 
Sem ox 
Tem 95X (oi) = 
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POLARIZING 


MICROSCOPES 


MISCELLANEOUS ACCESSORIES 


Frequently it is desirable to use with the polarizing micro- 
scopes various other microscope accessores originally de. 
d for regular laboratory miceoscopes. While some of 
these accessories are nor used under conditions of polarized 
lighe, they often give invaluable aid in observing, detecting, 


or analyzing certain specimens. Only he more popular of 
these roma til be Listed here. Lnfoemation om Geber items 
will be given upon request. When ordering these accessories, 
please be sure to specify microscope model and serial 
number. 


INSTRUMENT 


Adiustoble Loboratory Illuminotor No. 3708 


The AO Adjustable Laboratory Iluminator No. 370B is designed to meet a wide 
range of laboratory needs. Ie is equipped with a twoelement condensing system, à 
graduated iris diaphragm which controls the amount of light reaching the specimen, a 
convenient circular fiter holder, an easily removed bayonet base lamp in focusing 
mount, and one Corning Daylite Glass Filter. This illuminator, mounted on a heavy 
cing base, has a 6/4” elevating pilar. 


Description rico 
3708 Mluminator, complete as described, with simple filer holder, iris dinphragm, 
Corming Daylie Glass, one 100 wat, 120 volt lamp, and 5 foot cord with switch 
854 Multiple Fte and Water Cell Holder to ft No. 3708 Illuminator, of special 
use to photocnicrographers and microscopits reguiring ilumínation control. Ac- 
commodates boch circular and square fera 
883 Water Cell 


No. 3706 


Advanced Laboratory Illuminator No. 7358 


The AO Spencer No. 7358 Illuminator, designed for advanced laboratory work, 
jam eficiemr aceory o the micrcope, Ie features a focuable twoclomen co 
densing system, serew-type tling adjustment, and convenient external adjustments an 
Cancro Seandard equipment itlodes a simple filter holder and 4 largest leis da- 
páizom ich aah dci ode ln ba, a vel a ane Coming Dal Gl 


[ETA 
O vales amd 8 Ve na 


No.7358 
Neutral Density Filtors 


Tíree accessory neutral density filters (square) of 5%, 25%, and 50% transmission 
ave available for microscope ilumination intensity cont 


“Cet No. Descipion 
74 Squace Neutral Density Fer, 3º x 3”, transmission 50% 
74 Neutral Derity Filter, 3º x 3º, tramumision 25% 

745 Neutral Density Fier, 3º 


Photomicrographic Cameras. 


AO Spencer Photomicrographic Cameras are welldesigned, yet moderately priced. 
Illustrated is model No, 662B for 4” x 5” plates. Information on models for 35mm, 
cut film, or other plate sizes is available upon request, TÉ the camera is to be used 
Microscopes Nos. 37, 39, 40, and 41, specify the No. 655 Large Diameter Lighe-Tis 
Adapeer when ordering. TÉ the camera is to be used with Microscopes Nos. P42, P$3, 
and 44, specify Standard Diameter Ligh-Tighe Adapter No. 656 K 


Descripion E 
Base and arm, Focusing telescope and Universal Shuter, 4º x 57 camera back, 
High ado No 96 er No 69 (se preceding paragaph), two dvble 


No. 6628 with No. 656 
(Shown mith microrcope and 
“laminar in position.) 
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AO SCIENTIFIC 


INSTRUMENTS 


Dark Field Accessories 


The No. 344 Dark Field Condenser includes a center- 
ing mount and objective aperture stop. The No. 329 Dark 
Field Iluminator with builtin light source includes a 
centering mount, one lamp, and objective stop (transformer 
6x rimos entra), Ele conde wi 6 he racband: 
pinion fosk-type substage of AO Spencer Polaricing Micro- 
scopes, Specify microscope serial number when ordering. 


Cat. No. Descipion Pro 
346 Dark Field Condenser in case 
320 Dock Field Muminator with builein Jghe 
source, without transfemes o tesistance, in case 
391 Fixed Transformer, HO volt 
395 Variable Transfoemer, 10-115 volt to 63 volt 


387 10 volt Resistance, D.C. 


No, 300 


Microprojection Prism 


The No, 346 Microprojection Prism is a useful teaching 
accessory. Te fts standard diameter eyepiece tubes without 
an adapter. Large diameter eyepiece tubes on Polarizing 
Microscopes Nos. 37, 39, 40, and 41 require the use of the 
No, 551 Universal Adapter. 


Descripiion Price 
* type, hinged to clamp which fes 
meter eyepiece tubes, in case 


E 


Demonstration Eyopiocos 

AO Spencer Demonstration Eyepieces Nos. 432 and 
434 permit two persons to observe the same microscopic 
field at the same time, The No. 551 Universal Adapter 
is used with Polarizing Microscopes Nos. 37, 39, 40, and 41. 


Darci 


482 Demonstration Eyepiece with 75X Evepieces, 
484” Demonstracion Eyepisce with 10X. Eyepieces, 


No.344 


Phaso Condensor 


No. 1000135 Single Unit Phase Condenser with No. 
328.861 Fork Mount Adapter may be used on AO Spencer 
Polarizing Microscopes. Information on annular diaphragms 
and phase objectives will gladly be furnished upon request, 
Specify microscope serial number when ordering. 


Cor, No. 
1000135 Single Unit Phase Condenser induding No. 
328-861 Fork Mount Adapter for AO Spencer 


Polariing, Microscopes; with centeing, tele. 
scope, without diphragms, in case 


Camera Lucida 

The No. 500 AO Spencer Camera Lucida may be used 

on AO Spencer Polariing Microscopes Nos. P42, P43, 
and 44 without an adapter. Microscopes Nos, 37, 39, 
and 41 require che No. 551 Universal Adapter. 


Cor. No. Dencripion “Pico 


800 Camera Lucida im cue 


No.432 
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